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105... REFRESH CONTROL CIRCUIT 
118...BOOST POWER SUPPLY 

1 19... SUBSTRATE VOLTAGE GENERATING CIRCUIT 
120 . .REFERENCE VOLTAGE GENERATING CIRCUIT 
101.. ADDRESS BUFFER 
102 ...LATCH 

103.. .REGISTER CIRCUIT 
108.. .ROW DECODER 
107...MEMORY CELL ARRAY 



11 6 . ROW CONTROL CIRCUIT 

110...SENSE AMPLIFIER/PRECHARGING CIRCUITS 

109 . COLUMN DECODER 

11 2... REGISTER CIRCUIT 

113...IVO BUFFER 

115...LATCH CONTROL CIRCUIT 

117 ...COLUMN CONTROL CIRCUIT 

1M...ATD CIRCUIT 

1 1 1 ...BIT CONTROL CIRCUIT 

114...R/W CONTROL CIRCUIT 



(57) Abstract: The refreshing of the memory cells is periodically executed by use of a refresh timer, and the collision between a 
memory access and a memory refresh is avoided. During a memory access, a one-shot pulse from an OS circuit (161) sets an F/F 
(163), and a memory access request is inputted to a memory access pulse 
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generating circuit (171) via a NOR gate (167), and a latch control signal (LC) and an enable signal (REN) are outputted. When a 
refresh request form a refresh timer is inputted to an AND gate (168) during the memory access, the output of the NOR gate (167) is 
"L" level, so that the refresh request is blocked by the AND gate (168). Thereafter, when the latch control signal (LC) becomes 
"L" level, F/Fs (163,164,165) are reset and the output of the NOR gate (167) becomes "H" level, so that the refresh request is 
inputted to a refresh pulse generating circuit (170) and a refresh enable signal (RERF) is outputted. 
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3o o>7$!tfdf!Ug&i 1 6tt^*TO*«*©i:fe±wrB*K:79^*^*7K:lD»! 

tebT&t^ «io©»*a*s*3&«fft)nfc^*T?79^s^->tr*. 

;Wf-^-AVE= "L" l^'Wj&v^y hm-^/CS= "L" 

SfcEll tefcHT* X 1 8«^^EU-k;i/Tl/-T 1 0 7 ft©?- 

£hjs§i 1 9tt^tuwK 1 0 7 ©#^t ij tMus$nfc9i^t 

fctt4 £ *#*«fcWJinSn*a9K«JBE«58^*-&-B|HlB, U 77 u>xnm% 
&.mmi 2 Ott^tiJWK 107, il>7;T>y/7 P U^-v->'|lI^l 
1 0^©-k>XT>^yu^^-^|Hl^ • -fn^^XlUBS^ffl-rsU^r 

3JSHIII8& l 0 5, *hftflSl 1 8> StR«JQE!R!^I5i8S 1 1 9&&W)y 

7U>*ni£f£&M&i 2 0 fcH^7-^>«wt#PD msnt^*. 

>AM^) (cT^i:#©t- K^^#r|Hmg«^»^^t-Sfe^©f= 
^T^So U7Py^a.M^IlHlgSl 0 5, 7*-Xh«Il 1 8, S&fUEfg£ 



Will 9£cktfU 7 7^>X«JBE38£I§N»l 2 0 fck /\'7-^>0J$Hf 
0^©¥##:fBMilfite> ^ j eUt;Vg#*tDRAMi:PSI«OfcOT?ft<&fcft, 

ttT SRAMi ©2&tt£T# &RS K#©¥*#f2#?g!ttfC 

-KWt^nt^O, X^>;Ht-Kl}t It©DRAMtHfO«j|i 
ttJ&^E— HT?*oT, 3 & x^ ^ K © ?i*«^£7&t^: 

>AV F 2 fci, 'J7l/y 5s3LMm®& 10 5 ^©*iK#*&&ffifr 

So 



X "Ax" ^M?*?*-? "Qx" .©•*&*S**J*ofc , b©in. 

S^t'J^^JRfiJH^ "Ax" 0 31*1© 

TKl^7;i/>?X^(C^f9&^n^i<ht)tC % ^-^ "Qx" *tU^^0J»l 
1 2F*g©-7 s — ?Uz?X&\zJ&.r)% t i£nT^%>o 
@2Tit TKI/X "An" fc^TS##&*:feJ;tf7 H l"X "An+1" 

^^(Dm^mi^^mnTnt>m^iz^x^om^^ ^>^m^ni:^^> e 

U 7 W ^>a7F l/X R-ADD ©ffifc»#&^MlC*5^T "R 1 - 1 " 
^W§fe©if§ 0 THl/7> "An-1" KiltM© * =E U it-T ^ )V 

ftmtlftrc(DT*$> tll$T K UX "An" =T FlxX "Ax" T&O, Sfc&fr 
nfc£ltM©»^&^^£7Fl/X "An" fc^f§«#ji^^i:©^t^ 

Sr»#&*©fc*©j*^UlM*;W©:»^ B«Slt 7KI/7, 
Add ^nST©{! "An-1" "An" te&fcW&fcS. d©<h#, 7 

y^n>hn— ;WMLCtt "L" 1/^;k ^fW»fll-*»LWi *> "l" 

Z\(Dtz.#). 7Hl/XAddtt7Hl/XA'y7 7 1 0 U >^ 

77f 1 0 2^JHTliil«7h>X LC-ADD <h&0, 
^THl^XLC-ADD^l/^X^lHlSSl 0 3 T?a«LTI*rt57 K 

L-ADD ^bT, ATD0S§1 0 4W7HI/X LC-ADD ©Sfcfcfr 




S7Hl/^n-Ii (T S KEWfdfljJ^) £A£7ci6, ^SRAM©| 
^tmV< J1©^T7 H l/X Add ommfeLT^Z £ «P1£>&^ 0 

ZVmzmmTSKEWfimmLTrPUX Add©M^ "An" Oi^b7cf$ 
,£T5^5P1 0 Add^^itSJ^CbTV^o 

^3A-feT^o^^i^§^T0JWf^ CWO £ "L" I^;HcT<5&;6\ fflff 
fi^LWl, LW2Z£%lZ "H" WVMZ-tZo ^GD^JH, I/0/h77l 1 

mg§l 0 3«THl/7.1/^X^«i#LTV^THl/X "Ax" £!*m&7 H V 
XL-ADD <hbTfcti?jU 1 2«f-^l/yX^jI«^UT^§ 

7 s — ^ "q x » ^AxWRBJifcffi^T^o 

mm t 3 fcfc* t7 K V7, Add GDffi^ " A n" lzmfe?Z>« B» t 3 

Tft, T H 1/7. Add (=^TK1/XLC-ADD) /^Msb^&fcR^ (8f £ij t 
1) d^BtFBlTSKEW^WUT^Sfefe, ATD|hI8§ 1 0 4 fiei(D^©Bf 
it4T7 Hl/7^^tB^ATD{C:iEO I 7>>'3 y h/Vl^X £ 0 

t k ux^mmm^ atd ±^ 0 ^- i^^^T> u ^ i/y>^$!ppp[Hi 

l^y ->3.T H R-ADD ©fit£ " 1 " fcmm$1£Tt<Dm& "R 1 " icjgfr 

-f hft^l^$n§. TU-frt, xMHP^l^-y-l 0 6«7HI/X«£H 
ATD GDir£±^D ^rg^xraT F 1/X L-ADD MZMtflTZo 
Z.(D£%, U^X^m^l 0 3 «^7 H l/X L-ADD i bT7 F l/^X 
?<D&m?%TFUX "Ax" £aj7JbT&D, t;^:/!/^ 1 0 6 fct£ © 
M7KI/XM-ADD iLTO^fn-^lOS^t^ HfllXT 

Hux^t;^tBfi^ATD^5A^±^ofc^tT, nij70jniuj^i i 6ten>7-f 



5*3-^1 0 8«7h*vx "ax" tzftjfcTzv-pm&mmktE&Zo mz, 

^-y;Hf-^ RE ©y»a y b/WXfcfcfJ&bT* n^$!tf£P[Ug§ 1 1 
6«t>77>^^-yjV{|§ SE ^jECDy>^ 3 y h A;1/X£3§££1±£ 
CC \Z^E<DV>^b v Y/VV7,^%^ J ikXZ\n^:tl^h,pm 

u5bT*7A-r^JHI^ CE "H" ^J^fe-St, 
^1 0 9»7H1/X L-ADD (=XF1/X "Ax") fc^tlfc^JT F I/X 

AMI^£^££i*3 0 H©«S^ ■fe>XT>^ , /yU^^-^IUE&l 1 Ofo<D 

^WRBtii^tl§. ^±^m, «Jt 4/d^^t>77>7°/yU^t 
— 1 0ft(D±>xy>7&mVXTFl'7> "Ax" ^^Lfe^^U 

-tr;w\^-^ "qx" <Dmz&%-m&£z> < , z.<d'&, mmt 5iztzz>£, 7 f 

I/X "An" m-r^^^ji^-^Tfe^^-^ "Qn" n<£>£ 5 

fc&D, ^ir-^^/U I /OtttetlT I /OA'7 7 7 113 £i!DT 

ax w r b x ± \zmm £ n-5 0 

\,*T<r-& "Qn" te^U-fe^X 1 0 7^©*^&^;rte|B^LT^& 
V>. n^»P[in§§l 1 Qfem^ZhW}ft-%:%S7-t£^Z>Tz.mz, U^-i 

*—-?)Vmn RE ©7>y 3 «y h A^^fi^Tfrf&o £tl£^ttT, 
□-^10 8tt7Hl/X "Ax" (d^Lfe^^JA^y-H^^^^b^ii- 
3<, Jfcfc, n>7fiiiJf![Ug§l l 6 «ir>X 7 >~7< 7)V&m SE £3£-£~BfT 
iz:>XT>^Vyj^^— 5?IhIK1 1 0 1*3 ©*fe>^7 , >^ , S5aD 
fe£^7£i±3o P^MHHHSSl 1 6ttW{|^ CC ££%TW\ ^ 

©^T^^Srg^fe^^AWllIi^l 1 7te#yA-T*-:/;Wf-^ CE 

jl^$nT^feir>XT>y/^U^^-vtUI?§l 1 OfttfH^XX^iA 



# PE Sr5L^TtfTir>xy>y/yU5 1 ^-^IlIg§l 1 0 l*j©7°y 

TT F UX^b&fcfctfi^ATD ^i^T^St, U7l/y ^a.»fts#PMft£n*. 
ffctoS, Wyi/^it 10 6fi7 F UXf^ffif^ ATD "L" 
C^f:itl!>J7l/-; ->ol T F 1^7. R-ADD £381 U 7 F M-ADD t. L 

t "ri" ^m^r^o 

7 Fl/X^fbt&iitff-^-ATD ©3t"feT**0*SW-T, D»7f&l$PleIjg& 1 1 
6«n^7-T^— ZfJVm^ RE ('IE© , 7>>'3 y £*UC 

ioTD^rn^i 0 8«tfi/t; m-add ©m "ri" ic^-r^y— f 

^^M^-tf^o ^"©M^ ^^Uir^Tlz-f 1 0 7T{J'J71/y y a y- 
F^^^^tl^cX^E U ^^©^-x-^^tf y bM±(Dm&£: LTSitlS J: 
Ptc^^o £©§&» D"7M^PIhIE§1 1 6 7^>X7>:/^*-:/;Wf^SE fCIE 

V J t)l(DV7Uy->3.m&£Z>o fete, VyUyi/^.mft&mttRAM'Vft 

ihfr'f *—7~MW tfsLt>±tft>tlZ>t, R/W»IU!?§1 1 4fc»pp{f 
#LW1, LW2 tefblZiL-ZTl/fZo Z<DMfflm^LWl ©3£%T^D £gtfT, 
UiSXPlElffi 10 3 Umm t 8 -CfoffiT F 1x7; LC-ADD ©M "An" £7 F V 
XUi?X?! l zW.r)&&o Ui?X?m&l 1 2fcmWS-^LW2©3lr£T^ 

IwlBfM t 8t/UWRBXJ:®7-^ "Qn" ^"r—^VVT,^ 

\z^^ a z\^vv^\zwv^ntz.y^v7, "An" ms?-? "q 

n" ^©*^^^^^tlfeBf^©^tU1f<^;i/TW h7-i hWi 




T^Z>Vtm-C$>Z>o V7Uyi/zL%mife (^Jt6) £i±T^£>U 

\z>&m£t£z>mmtfm%i-tz>£. uomm^i 1 6\^jyuy^=Lm^m 

T£i±£fc&&cn^r*-:/;Wf-^ RE ^VrSTtf^o c'^iaol, 

£>, UV-f^—^JVm^ BE \ZV>*/3yb/VUX&£.f&'i£nx%lJ : 7&'l* 
£Lh© J; -5 ic bT U 7 '>aft^Tt5 u ^JfPIIJ!® 1 1 6 UW 

g&wmfr^rct&tmmzzfv^-^^—zfjvm^ pe w»ay 
e> s#r^ t s k e wfimm i^tct^) $z-c\znt>n%o zwmzrbu 

X Add W^T H WX^ffr&tftff-if ATD <DV>isay b/V\s7>&& 

$nsp«gaBTH^ l-add ^itH5©^ ; EU-y--r^;i/©{i^jt-r^^-5^b 
e 2 ^^t^j 1 1 ~ 1 9 (mmommzmm t3-tio) ^utu 



#JA^^-^;Hf^/WE jWS^Jt 9T?5£-&±#s*«k3fc:L.T*>&<» 
fc U * /I U Bf TWR «if n £ & § . 

X Add "An" ^SS^-fbUififeS. CKDig-g-feBf^J t 1 

X^^a-«BWe*«2:a:^S, T F UXfA "A n + 1 " teflt^r«6*T!ttT 

R/wmmm&i 1 4\±**v&vfr£<Dnfrmis\zm%.Tmnm* cwo & 

"H" WttSH^, illWf-^LWl, LW2£fa*lfe "L" l/^;V<7)g;*<h 
T^. unHj;oTI/Ony77l 1 3(i;UWRBX±0f-^$;UI 

W©^* U t-f^;p©**C^tjT* 0 > /UWR B X±ICt^WRB±0 

F Add ^cfctX^T F l/X LC-ADD "An+1 " {CSt^T Z. <D 

fc*.«»flH»LWlfcfc "L" WOW$>2>tz.lsb, faW>7 F UX LC-ADD <D{\Hff 
^0**1^157^1/7 L-ADD ^LTffi^ftSo fi»7H^ LC-ADD 
©ffi "An+1" fe7 \*lsXUVX*\Z$mi£tlTteZ>7 "An" 
SfeUfcV>fc«>, 0 3fcfcty Fff^ HITS £LT "L" 

ffi^-T^o I$£iJ t 1 1 TATDtEjj& 1 0 4&7 F l^X^fb&ffifl^ ATD IZJEO) 

^LX.VyUy ^=Lm'fflm$& 10 5tt'J7l/y>a7HPX R-ADD CD-fit * 

"r i " j^s "ri + i " fc»rr*. h«/ hftfflim 1 1 1 taiwfti 

t 1 lT?ky hm#HITS StD^l!b'yh<^-7;m^HEilT "L" 



WVV%mtl?Z>o ZLMiZ.&.r)* 1 2}i/UWRBt/UWR 

BX^iit5i9l:?5:D, -fe>XT>7V7 ? U5 1 ^-^IlIgg 1 1 Oft<ZH?> 
77>^ti 5t >X^«t I /OAy 7 7 1 1 3&£Ztrt7> I/0$ICT 
¥^#fB1t^g^}cm^pJfi<h^§o ^PS^l^+M 0 6 H 
L-ADD <&1J?LT7 F "An+1" H M-ADD <h ItD^fn- 
^1 0 8 ttH*f HBft, P 7$!!PPIUS£ 1 l 6ttP«^-f^— ^;P^# RE 
fclEOP^as/ hn;PX£fg£$-fr % n<7^P-^l 0 8tt7Hl/7 "An 

£o fSt, #^A»PIII8&1 1 7 te#^A^-:/;Wf^/CE {CIE© , 7>'> 
ayhAKftJS^*. *7Afn-^10 9[i7F^ "An+1" 

»JSl/fct>77>^A7WR B £g$rr 5. H©t>77 >:/teS^ffi U 
C7— F»fc&J&;*ft;fc#*tU*fe;i'©7*— ^^t>XlT "0" / "1" <DU 
^Jl^-vmmt^o "£<Dmm, mmt 1 3t&5i:7K^ "An+1" *CiE 
i$nt^-5T-^ "Qn+l" ^/UWR B _fcfc:gan<5 
*I3&112, /UWRBX, I /OAy 7 7 113 SICTAX I /O^ 5 

-7*;WI# RE ^T(f5, f^t, t|si«jc:UT, TFl^ 

X "An+1" l:Mtfci*WL7- •fe>*7>7V 
*-7)Vm^ SEW'L" l/^;i/fc^oT+:>XT>7 0 /yU5 i ^-^llIg§l 1 
0ft©-fe>XT>^*-fe>X»f^^7Sii-5. # 5 AftHflllHllS 1 1 7 

*t^77A-r^— :7>{§-5§ CE £ "L" I^W'T-S^tT, t>^7>7"tA 
XWRB £©raa«BJ!3lill$n5. D>7$WIU12&1 1 6^U^^— i? 

-f ^-y;Hf PE iC7>^ 3 y h/i;PX^^-r-5C<hTlfy hH^'J^ 
t-'^Sns. — 7j. &f£!lt 1 2 Tte7KUX^b&ffi#^ATD T#*o 




z<dm&. mmt 1 2~t 1 5 \z&^T%,-£nz>mmzm%&MzttmTz> 

y7l/yzszLtm£-V$>~DT, U7l/7ya7FI/XR-ADD tLX "R 1" T 
"R 1 + 1" «$tl§Afc(t«otl^, ^UT'j7k«r>a 

tazm < m * ^ u z )v \zwa v , u 7 u- ^ ~> ^ iwm z. omrc & ^ ^ 
?)VT~7 Fuxx*^-mm-t)mT'tz>$iT*iz$zT~?z> 0 «yt 

9~tl4 (5l^©Sj^fi#^J t 1 0 ~ t 1 5 ) tt-^ttO 1 ^=EVD-^i7)W 
$oT, it-r^;i/^< Ate TTcycj T&£„ 02^*3ViT> M^tBbTF 
"An+1" T«&< "An" T&Sii'&fcte:, TKI/X "An" \zM 
t§ifii*T-^ "Qn" «^t'JtJl/7K 1 0 nzfcykz fixate 

zofatd. uTizmmT&^^w^/^mfcmriDn&o 

ZOOM'S, m 2 k:^T»J t 1 0 \Zfz%> L7 H l/X Add ©ffi^ "An" 
5£LT, ftg&X b* LC-ADD tfe^CDM "An" /^tH^tl^,, Z<Dt&, 
UzJX&mmi 0 Sf^KDTFl/Xl/^X^^ "An" &£&#LTV> 1/ 
^X^IhIS§1 0 3ttby him^r HITS <tbT "H" W^£fcB;trf3 £5 
3o £CD^ t 1 1 \Zfc'DT7} i: U7>mkm&mnATDtf±L%±tfZ>L, 
by h$iJfP[US£l 1 1 teby Mf-*t HITS £HXDM^ by h-f*— 7 Mm 3 ?? 

HEttt "h" i/^;i/*tB^-r^o ^-bxei^^^^mbSif^T&^/tfe, 

R/WMfP[ElJ®l 14iWf^LW2<i:tT "L" W^;i/£m*bW3 0 b 
fctf-DT, 1 2te?-#U¥X?\zUWLT^Z>y £ -? "Qn" 

kio 7^^>thi/x "An" izmm^nT^^-^mm^-m^n, mm 

"Qn" ^I/0/b77l 1 3, AX I/0£®DT¥«#fB^£jM^f;: 
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h< *-:/;wf^- he so»>iw»iai6i 1 6 cfe^-r 

-T 5>^Tfcy h-f ^-^^ HE a* "h" u*vve&n& uvftmm& 

1 1 6^«fc^^A0ji®iHiKi i 7«> uv-i^—^ivmn RE t^Off^ 
e>Btm^J^^^$ns=&«^ (^>xr>:/<*--:/;w§-5f se, *mhi*§- 

^pe) &B^$^^«t^^M^-rso ^K±<D^o\zz.(o^mwummmr^^ 
i ^uim^kps^ t 3~ 1 1 o$>z>ws.mm tio-t is) £ 

p B i£#b < -jtfc-r* - idMHit^ o , ##^xf*^mb^ff ot^ <b 




-LfBSfcfr S^T?t4, U U--f ^;UfC#Bi$i±T 'J7l/y & 

froT^50T^^U7^ir^*^irrs«^fctt** i ^S^-r*^±K:^ ; E 

J^U U 7I/^r>ai-y httt, &* : £VD-'(t7MzttmisrcV7Uy>' 




sw&ttfcMu ^±ib^^eu >j 7 ^ ^ ^>a^ u 7 y ai^ 

£ * t U 1M ^ ;H^-e«HK:^ff iff tgfc¥»#SB1t "J7V^>a 
nU7I/«r>^ffS»fctH^t5iJ7l/>r>a^Y-i, t(rlB 

m^o ^ 7 jv^^^ntcm^^mzMT?>T 7±t.t fi^xs: 

VTp-txmiptwmvfcm&tzte, vyuy^^^mmmm^rc^^v 
# 5 u ^ 1/ y ~> a. mm fcffifemmsJLT t.t z z. t u&y 

tilt* &$&mz&WZ>V7]syisj L &'f'?—\Z % ^©iJ71/y>a£*hU 



09 ft **Jfi)^JIfc*ViTffiVi&n* Din I/5?7^/Dout Ay 7 7©tfy 
HI 1 0 0 9 fc^tlfc Din 1/vX^/Dout /ty 7 7©iff*R!flt5fc 
01111 ^M^^^V^TfflV^tl^TJl/^yi/^+f- (MUX) ©tfy 




013ft ^Jfi^ffit^^Tffl^BnSTJ^^l/^t (MUX) ©to© 

0i6ft 01 siz^2nrz^-i?y\*uzs\/i?x&omft&ffi>mT2>fctb 

01 7ft *^Jfi^S6K:^ViTJlVi6n«T H^ty hn > h n — ;HeIK 

^BJ©^M©^li 

0 3 ft «!BJ3©fJI l ©mfi^ffifc«i:Si|£»#:|3«S«©#|^s^-r^n y 

7HWXt*§, ^ ; E'JWW2 7^ff^mfcBB3?iJ$nTV^C:tfC*fJ56: 

m (*7A) THl/X (OT, Y7H^t^5) £<a-A,W£„ 7K1/XA* 
y7rll. 12m©X7FWX, Y7Hl/X^;t7 7 7'J>^bTtH*t 
£o Kh7< 14ft Kh7-f hffiCl/^tHll: 

*5f*&7y3^US§ 1 0 2 $ifeTti§ 0 uOKh^M/^^l 3, 14 
ft Y7Kl/XOb'7 Mlf^b^T^-feXT Kl/X^r 

YTFUXmU'f h^-T bUiSX? 1 4^e>tB7J$n-5THlx7.«^ ; EUT 
?±xm7FUX Y-ADD 6 fcA**nT*«[^ny 



4hwj7s*i zfrzmti-zn&nnr \* ux ex-add te^ji^u&y- c& 

T> MUX£V>5) 2 0fcffl*$ns. MUX2 0K, X7Hl/XfflKh7 

ff"5o MUX 2 OT^fl&^SftfcXXKl^X-ADD 5 

XT HI/X X-ADD tY7Fl/XSSgXr3-^2 8 
5fdA^bTY-ADDXyu^n-^3 5 iY^'Jr3-^3 6 $*BSUT«^ 

h^fFSfrfm^fc* W bUVX& 1 3, 14, R/W3>hn-Jl/ 

Kh7-<M/^^13, 1 4fc*fbTl'-f h9< h»ff*M»-r 
3fc6£>©<f-S§-LCWE, LCRE&tfrJrT 5* — ^ I /03> h □ — JKH 

I/On>ho-;niigsi 7fi, ffl;*K*-:/;Wi^/oE £±13^-^© 
y * DCK t-5f— D v if WEINT £fcB7j-r-2>o 

)VmmOE. :/;W&#/WE &£Z$U^ h^-f hUi?Z& 1 3, 

;Kt-^LC, D<X ^~-Z?)VJ — T^Hs-^ REN> a7-f ^-7*;P'J7l/7 5/a 
If RERF, U7kyj/a7l«l/^7>h7y7'^t$|84U R/Wn> 



hn-frmtlBtoXWCh^ 14. MUXn>Fn- 

T, SE / /PE3>hD-;Hn f ^ < J : ^^) 23, U 7Uy FW<#<7> 

* 2 i iztti'etimtj-r^o 

^y^TFl^RF-ADD^^FT^yU MUX2 0l:ffl^ o M 
UXp > F d-;hhs§ 2 2 F Uxmkte «ka^M"7- f g 

TU7i/>^>a3>hD -;u/\°;px^iEii?§ 1 6 ^ £ ft*, $ *13 P ^ 

)V/-^)Vm^ REN $5 «fctf niM*-:/;HJ 7 l^y S^g^ RERF K £ 0 , 
MUX 2 0 Z&tlTZ 7 F VTs b. LTft®7 F l/X EX-ADD 35 £tf U 7 

F RF-ADD O^CD^ D#^J^ff ^fc^fc, MUX 2 0 LT 

X 3teM»P{t-*§- TRE £ tB # f £ „ 

*te*TREBu 5lc*>£B;££*i3 0 SE/PEn>Fn-;p 

RERFfcJ:DDRAM^©-k>^T>y/yu^^^^ I 5 I | ?§2 6*mffl?% e 

f££ls!g§3 2, •fe>XT>7 P ffl^JEmffi^m?§3 3, 1 / 2 VDD«J£5g£ 
H»S3 4«<Z>Affi«£E%£lBlSl3 0©«,fE«jE£^ I»e*fcfTft«TKWLfc* 

y^HT**. H4fc*V»T, 7>y 37 FA;PX^mg§i 6 1 
<^-y;Hf#/CE «tAASnt^5«gTK F^< Fl/vX^ 13, 14 
* 6 7 F UXmtm^ ATD 3&»A**n* £ "7 >^> 3 y F/NVUX OS £/±}7j U 
7y5 1 0||163liCO7»3yMM OS <DtL%±.1fiK) \Z M^^-fy 




^ "H" UIMzTZo Sfc, 7^5^IIISS1 6 4, 1 6 5H u-H-r^-y 

i^WDt "H" UUl&miJ-tZo 

?y^m&l 6 3, 1 64, 1 6 5CDffl*tt, NOR^-M 6 7K:A7j£ 
n5, fcT, NOR^M6 70^fl 7^«1 6 3, 1 6 4, 1 
6 5©ffl#J&*±T "L" l^^;i/©l^©* "H" W*;i>£fct>, ^y^EIB&l 6 
3, 1 6 4, 1 6 5©ffi#©i*gvvrnjto&« "H" l/^T&nfcf "L" 

IlONORy-M 6 7© "L" l/^;i/tB*^ U^l/y->aL^jtfB 
ttlTANDy-hl 6 8lZAJ]ZnZ>tLh\Z, -f >A*-^ 1 6 9&fl*l, 
T^ ; EUT^-fe7,^^tUT^ ; EUT^-fe7 > fflA 0 ;i'X^llIg§l 7 1 KA 

*^U7^izA/BA\^A|g£|Elg&l 7 1 fcfct, ^y^EISSl 6 3#>£tfcl7j£ 

nz> "h" ^;^#*Hif^ra^3aE-rsii3®iHrgsi 6 6om*%>A*$nT 
^d> ^^UT^-fexffiA^^iHiKi 7 i«, -r>n-^i 6 9©m^^ 

"H" i/^;Pte-fe±7&t^B#^T^y^n>hD-;HB^-LC^ "H" 

al%±w\ mmmmmizmmm^i 6 6<dhim "h" i/^;utc3t^_h^sB# 

J*TO^-r^— t;W3#REN& "H" l/^W^^-hfrfT^UT^ 
■feXSWJ&SiirS. SiMlelj&l 6 6 Ogggftmtt. 16 9)^6^* 

U 7 ^ izAlf-^ATj^nfcPt^T^ U -fe;K£> U 7 l/y S'a.SWfr&^fr 4 s T 
KU-H^ h£A*—h Win?, tP&U 

y^a.K*hU^f*SW-fct* "H" l/^;i/<h&D> ^-<Dta73^U71/^'>n. 
S^ftbTANDy-b 1 6 8&mmVTV7Uy$'=Lm/V)/ZR&®& 

— M 6 7(DtB^j« "H" l"Ols-£&&<DX\ »J7l/y*>aM'7-l 8^6 
'J71/2/ 5/ h U flffAJj Zn&t, 5/aS*if# 'J7^y > 

3.ffi/i;UA5S£l3&l 7 OfcA^Sft, U7Uy>iffiA;i/A^lHlKl 7 0 



£ f*D VyUy ^ RERF 7 V y ^n. 7 H Vtt 

— 7j\ ^^'JJ^t^lMiff^NOR^-M 6 7©ffiM "L" V 
^;PT*Sfcse>, »J7l/yi/ a g^f SAND^hl 6 8TIUtSn, U 

tiTV^^^^n>hD-;Hf-^LC^ "H" l/^frs "l" W^Ws&^t 
£©r7y^n>hn-;wt#LC© "l" l^;P^©;fc-&T#t>#W, 

^^01*1 6 3. 1 6 4, 1 6 5*itfij7l/^ a I««4Blll8 2fc 

1 6 4, 1 6 5#U-fe:y h^nT^O^fi "L" WVt.f£Z> 0 

NORy-M 6 70W'H" Wi)ioTiJ7l/y5/ a 
*lk**«Wfc£:m AND^-M 6 8 j^HWrU :7py 5/a.*fc»£|g» 1 6 
2*6©>J7l/y S'aKMiWU 7Uy 9 s a.jm$,*M£mk 1 7 0 \ZXtl 

^t57y^>hn-;^LC^"H" "L" 1/^;!^v&%t 

1 6 2H 7^3>hD-jHfLC^"L" l"<Mz5.l5Ttfvtcm&&V) 
^>int'J7l-r>ag^§ "H" "l" U^Mzm^OWkTL 

0 5-06 tt, *»H®¥*#lBfl3gB£* w« ij i,gfrfe<fc g ^ 




Kl^AA<Z>CD|*K X7 h7< hl/^X^ 1 3 CAA^n, Y7 H 

UXfel^C hy-f hWX? 1 4(;:A7j£tl3o K h^-fhl/^A^ 1 3, 
1 4 ICA^tlfcT H I/7if©^aATDiftlT U 7 Py>o.n> t> 
P-;W^Xfg£HI8§ 1 6©7»ay h/W*3&£H!8& 1 6 1 (CA^tU 
•7>->3 y h/^;PX5S^llIKl 6 l*67»ayMM OS**tti7J$ns. 
^co»7>->3 y OS fciD^y^ia&l 6 3^"H" W^l/ifctK ^ 

LC^"H" I^JI/fc&^i^SIItfccfcD, Kh7<M/^13, 14 

X OS 6 6T?^B#f e 1«bfc{fW^^UT^ir7;fflA 0 ;l/X^ 

Wl.7 l(CA7J^n^<h> ^^E U T^irXfflAVPAfg^lElS&l 7 lT^SO 
TJ^m^r REN #*MUXP > h O— 2 2MSE/P 

EP>hP— ;MUg§2 3ici±J7J$n§, MUXn> hp — ;Hsfg§2 2\ZUV<i 

X2 055^ttKh7^ hl/^ 1 3 ^ S> <Z>l*|g|57 H EX-ADD ifiy— H 
87H^tl/TX7 , UT3-^3 5^IibTXT3-^2 8fCttl7J$tl§o 
Xrn-^2 8fcJu ATJSnfcTKUX X-ADD &r3-FLTl3t-5 7- 
FftSiStt-ffcrrs. H h7-< hl/^X^l 4fl7 7^$tlfcY7Fl/ 

Xfr»£>S:£ Y-ADD tUTY7"'Jfn-^3 6 $liLTYr3-^2 5fc 

t;WI# REN S E / P E 3 > S p -;H3J» 2 3 £ *> A7J £ *U S#L £ tlfc If 




fit* 3^Uir;M;ifeii$ftTU3^-^Q0£M^mU ^-r hU — HA*X 
WRB, Din l/^7^/DoutAy7 7 2 4S^UTlH*t5. 

* * U M^fcB bSrf&WfcTT £ £ 9 y > h D —;wt# lc ifi " L " 

tB^^nst, U7^y^3.S*M»feiaBH 6 2©tti7jj&« "H" U^Jlt 
U7k^>aSti^AND^-h 1 6 8 ^LT'J ->n./B/\° 

7 0 n£7-f ^ — J*J]/V 7Vy zs=l{S^t RERF t. U 7 Vv ^=l7 H lx7#<^7 

>hyy7 ? it-^^m^j$n, Muxn>hn— ;nms§2 2&^se/pe3> 

7°Lfefi (An) &mtlTZ> a MUX3> hD— ;Hgg§2 2 KlD 1 ?^^— vOP 
U ~>:xffi-5§- RERF MUX3 > hn— ;MhJ&2 2SMU 

X 2 0 C^bT 'J 7 ->a7 H WXlSSiaMt TRE Sffi^tS. MUX 2 
0lc:U7Wy^iTH^^ft!lffllfl|^TRE^A7J$n*tMUX2 0 fcJU U 
7l/^5>a.TFl/X*r>>^21^S©U7!/^^n.TFl/XRF-ADD$iig^ 
U ^©*7>hl (An) &'j71/7^7Fl/7ttTX7Ur3-^3 
S&igftlLTX^n-^ 8^tB7jT^>o Xf3-^2 8(it©'J7I/yJ/a 
(An) "Cj&3e*tl*»7— K«*flHtfl:-r«. 
»J7l/y^a||^©»^ YTFl^XttfgJtSnfcViOT* SE/PEn> 
h P-;i/tHlg§ 2 3(1 P ^— 'J7l/y v^-fs^ RERF #A7J «*ns £ 
^T©-fe>XT>7/ / yU^Y-> ? tlI8§2 6&ftf^$ii:Sfc«><Z)m#&ffi7J-r 
foT> MUX2 0j&^£b7J^nSXTHP7 (An) T^$tl^»7- 




±j&s§ £ -5 £ nt V > £ © T\ ;* t U 7 Z ± x t>jf£ U 7 1/ y 1/ =l Wifc £ 

mz, m^mvm^mn^\zvyuyzyzL^-(^—i 8^e.'j7^7xi 
m& (me) \zte, ^^ur^irxfflAvi/x^mi^i i i^^>mti^nx^ 

3^y^n>hn-;Ws^LC«^£ "H" KrasoirNORy-M 6 

1 6 8\Z<k-oTm.ik-&ftZ>fctbV7Uy>'zLms^JVX$£g=\m$&l 7 0^£D«7 
-f ^-^)V V7Uy *s=Lm RERF & <fcOT 7 V- y '>a7 H I^X* t7 > b 7 v 

^<DWl, ^ t U t^ffi t If^^HT bT7 7fn>hD - jVf ^ LC "L" 
U^MZttT&Z>£Z\<D±Lt>T7PQ\Z < kQ 5y^m&l 6 3~16 5^iJt 
V h^tlNORy-h 16 7^ "H" WVMz5Lt>±.WZ><D-V. f©^T'J 
7 Vv ~>a-^mf%&7 > Hy- M 6 8 £®i&LT V7Uy 5>n.fflA°;i/X^ 
^IUS§1 7 0\ZXj]ZtLZ> o tot, U vo.ffl/\°;i/^^IsISS 1 7 0 \Z 

*ffir-^**A* snfc&n i/z^m^ rerf £> 7 v 

-y=L7YV7,il^>h7v y'm^&mtrf 3„ VM<D V7Uy v^SfrfmBI 5 

#i$£fcm$iT&3o fib, ##&#.&wr h^-f h##^^frox^§oD 

*^^P#«> «#&^^-:/;Wg-?f/WE ^ "L" U^)UZALt>Ttf-o 

rct%iz*=EV72-k7>m/vux$£§im&i i i^e>n^*-:7>/— 




wg&fr'm&mzmQ&iznrcTFuxizMisT. Din ui?x?/Dout^y7 
^-tt, ^-fjvm^/wE ifi "h" i"<Mz£%-t&*Drct%\z 

Din V-J^mCfUv^ CLK \Z&K)^m<Dm%&%-7 ; — Din l/^X^/ 

Dout /ty 7724 of-^ i/^x^c® o^tf. ^rct^vrnz-tiiLmiz, ^ 

Sbf^^rfrV^. Din U-^X^/Dout Ay77 2 4<D^— ^ I/i^X:? fc^^tlT 
^M^fd^^TfflVi^n^) W h^-f hl/^X^ 1 3, 14© 
0 7l:^^T, Thl/T^y^ (OT, ADD-^5P£^5) 13 1H U7 

i/^->o.n> ho— ;u/\°;i/X^iug§ l 6*^©7^^3>hD-;vf^ lc 

mzXLt>±^^>^<Dm) tJ7h'I/7>A*77 7l 1, 1 2^£>#^£nTV>& 
T Fl/X£^©££lWTFl/X£LTm#U 7Fl/7/^77ll, 12 
^e>^$tlTV^T Fl/X<&^y^O> ho— )Vmn LC CD3£S±^0T^ 

D^-e^^^o>ho-;i/^Lc^ «'h" i/^;wTcb^ra^n^jtr^> 

•^^/BTHlxT^y^ CBTF, W-^y^t^a) 13 2H ADD- 

1 3 i^£m#£n£ftg&xhi/7.£, r/wo> hD— ;i/iHiii§i 5^e>©* 

#^7yfn>hD- ;Hf-^- LCWE <D3£^±7^DT1xD&^£^fU W- 
77fl3 3H W-^y3^ 1 3 2T^$nT^£fi^T Fl/T^ _hf3 
LCWE ©S-&T^0T^DM§it5. i»tfiLffl7h>777f (OT, 
R-vy^tV^) 13 411 ADD-^5P1 3 1 e>ffi*J$n&F*m&X hl/X£, 
R/W3>hO-;i/[Hlj?§l 5^£>©S!^ffil^y^:3>hO— ;Wf-5§LCRE © 




tt±& k> xm 0 

h7>X77^5/f 1 3 5fet, R/WH>hD- ;HH&1 5 
*7yM> hn-;Wf# LCWE ^ "H" WOlTrfc&mmmisT W-?yT- 
1 3 3fc##SftT^3rt&7FW*£ffi2rr*. h7>777Myf 1 3 

lcre ^ "h" wovxfo&mmmhx add-^^i 3 lfcfjt^nrv^ 
i*iSBTK^x*ai*T«. wmmmmmm&i 3 7«, w-^^^i 3 2xu^ 

UT "H" K;V©7Hl/^ty h^ADDHIT^tB^-T^o 
^>y^tUS§l 3 8H 1>7>^77X<>>5 : 13 5XS1 3 6^lTtii* 

Xte, xyj^n-^3 5X«YyU5^3-^3 6 ^It^^UJ^t^T 
KI/XtbTXf3-^2 8XttYf3- ^2 5^^n§, ADD- 
7 y 5F- 1 3 1 <Dffi7Jff mt. 7 K U7,mtm^ ADDATD ^LT'j7^y>a3 

h^-f hl/^X^ $nfeT Kl/7fifO«fttt ADD-^y^l 3 1 £X 
UT ADDATD im*=r t bT «J7l/5/va3>h n— ;WVl/XS8£HJft 1 6 
07»a*; h/^PX^mSSl 6 lfctHASn (04), U7Wy^n>h 
d— ;^;ux5SfeEK 1 6^5H7y^>hn-JHI-t LC a*ffi7j$n5. 
ADD-^y^l 3 niuC7yf3>hn- ;Wt-5§LC ^«fc 0»#&*7Fl';* 
Al$77?t§. W-7>yfl3 2il 7y?3>hn-;Vt^LC tl^SBb 




h7>777X<7^13 5H ±|2 LCWE # "H" l/^JKDi^t>UT 
Ttt, ^©##^Th*U-XAl«^y^lHjjJSl 3 8'sttlE2!$n&^. 

0 »#&#X H IxX A 2 § 7 v ^TS. 

W-7^1 3 2 ft 7 yf3>hD-;W3f LC <h|wII8L7c»^^^y^ 
3>hP-;Wf-*f LCWE ®&-&±#*DT?»£&*7 H^A2 4KD^ft 

>X77^y?i 3 5^t>bx, w-^y^i 3 3-e§j#$nw§if£ 

^Hl/XAl^^y^HSSl 3 8^ITS, fi^T* tfM7Fl/XA 
2^^^^nfeBf^T, ^-n^MfCATJ^nTW-^y^l 3 3t^$.tlT 
V>fe«#^T H l^X A 1 ^€ ij 7^tXffl7 F L^X t LTXf3-y 2 8 

nn^nzo w-^^i 3 3«w-^^^i 3 2t^$nTv^^©t 

FI/XA2 JtfB LCWE (D\L%Ttf D TflJt 0 &A/e#flrr 3, 
HfcfcU ya3> ha— ;WWx38£l§rK l 6^e^y^n> ho— )V 

f§-^LC/&*tH7J£*U ADD-^y^l 3 lttJ107^>hP- ;M§-S§-LC £ 
J:DSII*fab7HUXA3*7yft5. R-7yf 13 4ft 77?3>hn 
~)Vm^ LC i^L,ycM^mL,^-/^n>hD-;i/#-^ LCRE ©3£-5±j&«?> 
TS^fcB b7F^A3$®D j# L . bfe^ffl L T H UX A 

3&matmmm®&i 3 7^tt}7j-r§ 0 sm&ommmm&i 3 7&, matj 

WcI^Hib7Fl/XA3i:W-7 7?l 3 2T«J#$nT^-5f §^7H 



uxa2 t&ttm?z>^ ^0m&mm\tt-wcv&z><D^<D\tit>\t "h" 

WWi&tK <>A-*1 3 9^6ffl*afn*TK^Xty hf^f ADDHIT 
«* LCRE h7>777^yfl 3 6^t>tT, ADD- 7 y 5^1 3 

iT^$nfc^mbTH^A3«7-/^mj^i 3 s^^sns. 

ft-^LCatffi^tU ADD-^y^l 3 1 «^(D^^5^3> hn-;Hf-^ LC £ 
J:DML7Hl/XA2$7yft§. R-7^13 4[i 7^3>hD 
-;Hf-^ LC tH^Ufc^ffiL^y^^hn— ;i^-Jf LCRE 0$L*>±.1fit) 

2 *#ttttM&Mi 1 3 JNtiittttasiiaiii 37H 

$nfcl^{lJL7 H^A2tW-77?l 3 2T^£nW3#£&^T H 
^A2tBbtt§^\ C©«-a-M#tt-S:LTViS<7>Wflr>aj*tt "L" 
l^WtfctK -f >A-^l 3 Qj^Stt-HftftwT "H" ^M7F1/Xfc 
V V ADDHIT t LTtttTJ $ tl% . 

CtD7Kl/Xts/hi^ ADDHIT teT Kl/Xty h3> h n-;HH8S 1 9 
(03) rF^*h*ha>hn-;PEtti9tt7K^xh* 
hfit^ ADDHIT ibT"H"l/^^A*an&t*lCtt,Dm l^X*/Dout 
Ay 772 4fc*fT*ky HITS § "H" l/^;W:lT, Din I^X^ 

F«3K:*tt*nTVi 55*-^ sn^m l^-^ t tTjtiAt § «k o izmwrzo 

&&£©»-&8fe#.fcBL9y5 i =i>hD-- ;HS-^LCRE t«fc 0 h y >X7 yX-f 
y5=-l 3 6^>LT, ADD-yy^l 3 1 T^^tlTU^^ffibT K IxX 
A2tt7y9=j3»l 3 8^g^$n, T H l/X A 2 ©^t U ±)l<D?-& 

EI 9 fct, *§fe»miBfc*ViTffiVi Din l/^X^/Dout A*y77 2 4 CD 

fcf*, hffi®«^t7*Dy^0T*S. Din l/^X^/Dout Ay X y 2 4 




— ^M&^ffiftg&^Oy^ DCK te, »^&<^^-:7^W?-^/WE <DiLt>± 

2 4 2tl 9— 9 I/03>hD- ;He|g£l 7 ^#^&<£-/BF*3g|^ 
Dy^ 7 WEINT "L" l/^;l/Ta5^>W«D- 1x^X^2 4 1 (^^$nTV^ 
^-^^©S^tB^jb> =r-$mi*Th.^mnUZX2y>7 WEINT <D "H" 

i'>A-^2 4 3ll ■x-i$ 7 *^^ffl^^n^^ WEINT <D "H" 1/^ 

B^jtT^o h7>X77^y5 1 244H X H 1/7. by hn>h U—)V 
m$£l 9^£XFl/X— "H" l/^;i/<£>by Mff-*§- HITS 7^A7j£*l 
fc<h#:t>£&D, 2 4 1 tM$ntl^T-^^> <>A-^ 

2 4 6*ftLT7 £ ~?li51)%iiT^tiltlTZ> 0 h7>X77M7?24 
5 te, • 7 H l/X k y b n > h U-)l®$& 19^67F P7^-t§^t "L " 
l^;HZ)by Mf-Sf HITS ^A7j£nfc£^:<f-><h&D, /^'Jtjl/JH 2 
7 j5vf,;UWR B ti^tH^nfcT-^ -f>A-^2 4 6^ltf-^ 

01011 0 9 (d^^n^Din l/^X^/Dout Ay:7 7 (DWi^mmT^>tc 

Din Ui?X?/I)out^y7T<Dmft%:mW'rZ>o 010 CD^-f ^ 

>^t-hTll »^^^^2IU^L^(7)^^.tBL,M^m^bT 

»#&^f ^;Wf ^-/WE ^al^T^O, £©/WE OAL^WOfCckO^— 
^#^^ffl^^70^/7 WEINT ^ "H" D-7 7f 2 4 2tt 

^nfeD-^^24 i fci&^nT^fc^-^Dx^y^u <>n- 

^ 2 4 3teM^y^bfc^-^Dx£##&^— ^tbT/UWRBCfel 



mmZUy? DCK ^^T^§^Tf-^AASf /5^©t-^D 1 *t D- 

WEINT "L" U^-V&ZO)^ D.7y?2 4 2ttT-^§7>^tf, 
< >n-$ 2 4 3 lttmftWiMT~$>Z>(DT*y £ -?D 1 tt/UWR B 

& § t , ^— yjimn/wE &±l%t& d , £ ©/we ©al*>t#* ^ 

J;D^-^##^ffl^^D-/^ WEINT it* "H" D-^y^ 
2 4 2 2 4 1 iZ^m^tlX^fzy'-^D 1 ^y^-V, 

<i>K— $ 2 4 3 1 ^tf ^r-^tbt/UWR 

B^m-r^o -e©^ »#&^^-:/;wt-5§/wE ^^j^d, ^-^^ 
dm^d^ dck ^-feT^s^-r^-^A^^^e,©^-^ 
D2^D-u^^2 4i{c^$n§o ji©^t«, ^-?mz&&mmm 

ZUy? WEINT fc£ "L" W^T&3©T, D-7yf 2 4 2[Jr^$7 y 
-f >A-* 2 4 3 fW»^H-e^§©T^-^D 2 «/tXWR B iZ 

ftm* 5TFlxXA3©^^EU £ ©7^-^ ©^tfj ls^J$i&$> 

Flx7;A3©^^U-ii;l/^e>©^-^©^mL.^fft)n-5) 0 Sfed©ch#, 
T K VX \iy h3>h O— ;nggg l 9 ^ £>© t y hfiMf HITS te7 F l/X^F— 
^Sr^T "L" !x^;i,T&S©T\ h7>X777-f7f 2 44ttt7, 
>7777^7f2 4 5«^>i^:D, ^^E'J ~\l))/T V-i 2 7ft<D7Fl«XA 

3©^<^u-k^sAxwRBJi{3M^ai$nrc^-^^-f >n~* 2 4 e £ 

Jfcfc, 67Hl/XA20/€U -fe;i/^ 6> ©5^ ©Ss^tfci Lg3*#* 

St, fflTj-f ^-^;hs^/oe amtSTtftK £©/oe <D&%Tifir)\z£.r)T 

K I/7A 2©/ ; EU ir;i/^ £ ©^-* ©M^fcB l^fr fotlS. £ £ 

©££, 7Fl/7b7 h33>hn— ;HUggl 9*5©ts> hff-^- HITS teX K 




Sfc&aH* "H" Wt&oT^SCDT, h7>X77X<7f 244 

1 IZfemZftTfrfct^V ±)1>T U^C 2 7ft<D*^U^;W;:»#&£nW& 
V^-^D2^h^>7.^7X-r-/^2 4 4, -f >A*-^ 2 4 6^bTr- 

•^LT^U-tzJl/TW 2 7F^I©THl/^A2(D^ ; EU'tr;i/^e.^^tB$tl 

tL&, D-Uz?X? 2 4 1 ^^^nT^^^EU-fe^ta^ji^nTVi^V^ 
-^D 2 ^^^©S^^g^t^^ D-l/^X^ 2 4 1 
T*5D, «^&^;&^3fcfc<h#^ ^ ; BUWK2 7^|©7Kl/XA2 

iiitt ^wn(c^viTfflVie»n^T;i/^yu^-y- (mux) 20© 

\±v h*&Oififc^t^D*/^i^§o MUX2 0K, 

IS1 1 fc&^T, h7>7777-fy^2 0 1H MUX3 > h D— ;HeIE§ 

2 2^e.fcB7J^n§y-v;|/THl/X^3il$!lWf^ TN # "H" U^JKDh^ 

FI/X EX-ADD ^yy^m 2 0 3^M-T^o h 7>X7 r7,< y f- 2 0 2 
te, MUXn>hD-J»2 2^etB7J$n^U^l/^S/zi.TFl/X^ji$!l 
flWHtTRE** "H" WOl><D£%-*>hf£~oT, V 7 Uy ->z.T PUXtiV > 
?2 lfr£>mj]ZnZ>V7Uy ->zlY Fl/XRF-ADD£^y^lHlg§2 0 3^Jj£ 
y y ^leJES 2 0 3 tt, h7>7777-f7^2 0 1tfc«h7>X7 
7^yf2 0 2 LTteMSnfcrtSBT F EX-ADD £fc&U 7 Vy-y 
3.THI/XRF-ADD %$mi>, X7Hl/XX-ADDtUTX7°Ufn-^3 5 

^TREte, yFUX&WQ&tSt&Vfr "H" ^©SUgUEfr h 

7>X777-f7f2 0 1 ^fih7>X7 7X'f7f 2 0 2 bTf*3 
gPT F l/X EX-ADD Itfcte V7Uy >>zl 7 Y- UX RF-ADD £ 7 y ^Uli® 2 0 



mi 2\t, mi iizmzntcM\jx®&<Dmft*mw't2>fe®(D#-i $>if 
?t-ht^5. ut. mii-mi 2*mmi'T*nMMm\z&tfz>Mux 

7^tXg«§t, ^(DJFl/XttaO, X7Hl/^Kh7-fh 
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